Development of new extraction method based on liquid-liquid-liquid extraction followed by dispersive liquid-liquid microextraction for extraction of three tricyclic antidepressants in plasma samples.
In the present study, a new extraction method based on a three-phase system, liquid-liquid-liquid extraction, followed by dispersive liquid-liquid microextraction has been developed and validated for the extraction and preconcentration of three commonly prescribed tricyclic antidepressant drugs - amitriptyline, imipramine, and clomipramine - in human plasma prior to their analysis by gas chromatography-flame ionization detection. The three phases were an aqueous phase (plasma), acetonitrile and n-hexane. The extraction mechanism was based on the different affinities of components of the biological sample (lipids, fatty acids, pharmaceuticals, inorganic ions, etc.) toward each of the phases. This provided high selectivity toward the analytes since most interferences were transferred into n-hexane. In this procedure, a homogeneous solution of the aqueous phase (plasma) and acetonitrile (water-soluble extraction solvent) was broken by adding sodium sulfate (as a phase separating agent) and the analytes were extracted into the fine droplets of the formed acetonitrile. Next, acetonitrile phase was mixed with 1,2-dibromoethane (as a preconcentration solvent at microliter level) and then the microextraction procedure mentioned above was performed for further enrichment of the analytes. Under the optimum extraction conditions, limits of detection and lower limits of quantification for the analytes were obtained in the ranges of 0.001-0.003 and 0.003-0.010 μg mL-1 , respectively. The obtained extraction recoveries were in the range of 79-98%. Intra- and inter-day precisions were < 7.5%. The validated method was successfully applied for determination of the selected drugs in human plasma samples obtained from the patients who received them.